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We comment on a recent behavioralstudy in which we describe a
human-like beckoning gesture in 2
groups of bonobos, used in combination
with sexual solicitation postures. The
beckoning gesture fulfils key criteria of
deixis and iconicity, in that it communi-
cates to a distant recipient the desired
travel path in relation to a specific social
intention, i.e., to have sex at another
location. We discuss this finding in light
of the fact that, despite the documented
great ape capacity and obvious communi-
cative advantage, referential gestures are
still surprisingly rare in their natural
communication. We address several pos-
sibilities for this peculiar underuse and
are most compelled by the notion that
non-human primates are generally not
very motivated to share their experiences
of external objects or events with others,
which removes most reasons for
referential signaling.
A key problem in science is to under-
stand when and how human language
evolved from earlier forms of communica-
tion. It is unlikely that this happened
without any relevant precursors, that is,
that the language faculty emerged ‘de
novo’ over the last few million years of
hominid evolution. More likely, the
capacity for language emerged slowly and
gradually from skills already present in the
primate lineage. One way to address this
hypothesis is to look for homologies and
precursors in primate communication and
cognition. Ape gestures are particularly
relevant in this endeavor because they
have shown several key features of human
language. Particularly, there is good evi-
dence that apes deploy various gestures
during social interactions in flexible and
goal-directed ways with novel gestures
occasionally incorporated in the reper-
toire. Surprisingly, however, it has also
been very difficult for researchers to iden-
tify the semantic content, or ‘meaning’, of
ape gestures. The general finding has been
that ape gestures are usually given to initi-
ate, maintain or terminate already ongo-
ing social interactions, so it has been
difficult to assign specific meaning to
most gestures (but see1,2). Moreover, sev-
eral gestures appear to have several out-
comes, suggesting that meaning resides
more in the pragmatic context than in the
morphological form of the signal. In sum,
there has been very little evidence that
apes gestures are directed at a specific
recipient to refer him or her to an external
entity, i.e., that gestures qualify as deictic
or iconic signals.3-6
In a recent study6 we revisited this
problem with an analysis of a human-like
beckoning gesture that we observed in 2
groups of bonobos kept under near-natu-
ral environmental and social conditions at
the Lola Ya Bonobo sanctuary near Kin-
shasa, Democratic Republic of Congo.
Bonobos beckoning resembled human
beckoning in its conspicuous, sideways
sweeping movement of one arm toward
the self. The behavior was found in 11
individuals of 2 different social groups,
and always to invite a sexual partner to
approach and jointly retreat to a different
location for sex. If successful, the recipient
responded by approaching the signaler
and following him to the desired location.
We interpreted these findings that, in
some circumstances, great apes can natu-
rally use spatial reference as part of a com-
municative intention with recipients
responding to such signals appropriately.
The meaning of this signal, in other
words, is to deictically and iconically
describe to a recipient a specific social
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intention and spatial reference – to jointly
travel in a specific direction for a specific
purpose.6
Here, we discuss some of the wider the-
oretical implications of these results for
human language evolution and the poten-
tial reasons for why apes do not use refer-
ential gestures more often as part of their
natural communication.
Iconic gesturing in great apes
Humans deploy deictic gestures, such
as pointing, to direct a recipient’s atten-
tion to a particular object or location,
while iconic gestures are deployed to rec-
reate an aspect of the shape or movement
of an object or event.7 Both types of sig-
nals are referential, in that they either
direct attention to a present referent or
generate a mental representation of an
absent referent. So far, there has been very
little evidence for referential signals of
these kinds in great apes.4,5,8,9 This is sur-
prising because language-trained apes have
no difficulties communicating referen-
tially with humans.10–12 For example,
Savage-Rumbaugh et al.13 reported that
Kanzi and Mulika made hitting motions
toward nuts they wanted a human
observer to crack open for them. Surpris-
ingly, however, these individuals do not
spontaneously use their acquired commu-
nication skills to interact with each other.
Nevertheless, our study6 suggests that
great apes are capable, in principle, of pro-
ducing iconic and deictic gestures even
when interacting with each other, and a
main conundrum is why do not take regu-
lar advantage of this capacity.
Why are iconic gestures rare?
(1) Motor constraints
Iconic gesturing may be rare because it
is mechanically easier for an ape to depict
a movement in space (e.g. direction of
approach,6 location of desired groom-
ing4), than to pantomime other types of
activities. However, a few anecdotes sug-
gest that apes sometimes pantomime
actions, although typically when interact-
ing with humans.14,15 For example,
Gruber et al.16 reported on a bonobo
apparently pantomiming ‘drinking from a
cup’ to communicate to her caretaker,
indicating that great apes are not funda-
mentally incapable of pantomiming. Also,
Byrne and Byrne17 have shown that goril-
las can produce complex, fine-tuned finger
movements to process food, suggesting
that apes are not fundamentally con-
strained in terms of their motor control.
(2) Conceptual constraints
Another hypothesis is that great apes
may only have limited capacities to men-
tally represent the world around them.
For example, they may be able to mentally
represent the notion of ‘movement’ but
they may have a concept of ‘fruit tree’ or
‘tool’. Although there is little doubt that
primates and other animals can represent
their worlds in terms of mental con-
cepts,18,19 these concepts may be less
clearly delineated compared to what is
present in humans. Although this is a dif-
ficult topic, we interpret the current evi-
dence as consistent with the hypothesis
that primates can form mental representa-
tions of social categories (such as genetic
relatives20-22), or physical objects and their
functional properties, such as tools
(Gruber et al. submitted), suggesting that
apes are not fundamentally constrained in
terms of cognitive capacities to mentally
represent their world in in conceptual
categories.
(3) Comprehension constraints
Human children use deictic gestures
from about 10 months when communi-
cate to their caretakers, long before they
produce their first words.7,23 Iconic ges-
tures emerge somewhat later, around 12
months, an important step toward the
ability to use symbols24,25. Interestingly,
however, the comprehension of iconic
symbols appears much later, around 26
months, following the acquisition of basic
symbolic speech.26-28 The comprehension
of iconic gestures, in other words, appears
to be cognitively more demanding for
children than its production or the com-
prehension of deictic signals, including
pointing.28,29 In our study,6 however,
subjects appeared to understand the inten-
tion behind beckoning, but it was unclear
whether this was due to general capacity
to comprehend iconicity or some simpler
process. Here, it would be necessary to
explore whether apes can comprehend
iconic signals that are novel to them, but
depict some natural behavior (e.g., climb-
ing, grooming) or a relevant object (e.g.
tool, fruit tree)?
(4) Cooperative constraints
Apes experience personal intentions,
and use communication signals to com-
municate intentions to others, but they
appear to be unable to share their inten-
tions with others29 i.e. they lack a ‘we-
intentionality’ as it is typical for humans.
Because of this, the argument goes, great
apes will only communicate what is bene-
ficial for them and not what is useful for
others. Although the hypothesis has intui-
tive appeal, there are also some contradic-
tory findings, suggesting that, in some
conditions, primates communicate inten-
tionally to direct the attention of others to
external objects or events relevant to
them. This has been found in the contexts
of danger,3,30 foraging,31,32 and during
fights.33 However, although great apes are
not fundamentally incapable of sharing
information with others they may only
show this behavior in very specific situa-
tions where their own reproductive success
is directly at stake.
Conclusions
Our findings have shown that great
apes can naturally use spatial reference as
part of a communicative intention with
signallers producing gestures that depict
the spatial features of a desired action and
recipients responding to such signals
appropriately. Although this suggests that
iconic signaling is part of natural commu-
nication in great apes, and as such present
in the common ancestor of humans and
apes, it is equally puzzling how rare such
behavior is in great apes, despite its obvi-
ous advantages. We address 4 possible
hypotheses on potential shortcomings
underlying this human-ape difference:
motor control, conceptual organization,
comprehension abilities and shared inten-
tional capacities, and find some support
for the last one. However, it is also clear
that more research is needed to decide
what cognitive or psychological shortcom-
ings really are responsible for the apparent
underuse of a truly human capacity, the
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ability to use communication to iconically
refer to an absent entity.
Disclosure of Potential Conflicts of Interest
No potential conflicts of interest were
disclosed
Acknowledgments
We thank Claudine Andre and Brian
Hare for permission to work at the Lola
Ya Bonobo sanctuary and the Ministry of
Research and the Ministry of the Environ-
ment of the Democratic Republic of
Congo for supporting our research. We
are grateful to all of the Lola Ya Bonobo
staff for their invaluable assistance, to
Richard W. Byrne and Catherine
Hobaiter for discussions.
Funding
This project has received funding from
the European Union Seventh Framework
Programme for research, technological
development, and demonstration under
grant agreement 283871.
References
1. Cartmill EA, Byrne RW. Semantics of primate gestures:
intentional meanings of orangutan gestures. Anim
Cogn 2010; 13:793-804; PMID:20563619; http://dx.
doi.org/10.1007/s10071-010-0328-7
2 Hobaiter C, Byrne RW. The meanings of chimpanzee
gestures. Curr Biol 2014; 14: 1596-600;
PMID:24998524; http://dx.doi.org/10.1016/j.cub.2014.
05.066
3. Vea J, Sabater-Pi J. Spontaneous pointing behaviour in
the wild pygmy chimpanzee Pan paniscus. Folia Prima-
tol 1998; 69:289-90; PMID:9751833; http://dx.doi.
org/10.1159/000021640
4. Pika S, & Mitani J. (2006). Referential gestural com-
munication in wild chimpanzees Pan troglodytes. Cur-
rent Biology 16(6), R191-R192
5. Hobaiter C, Leavens DA, Byrne RW. Deictic gesturing
in wild chimpanzees Pan troglodytes? Some possible
cases. J Comp Psychol 2014; 128:82;
PMID:24040760; http://dx.doi.org/10.1037/
a0033757
6. Genty E, Zuberb€uhler K. Spatial reference in a bonobo
gesture. Curr Biol 2014; 14: 1601-05; PMID:24998531;
http://dx.doi.org/10.1016/j.cub.2014.05.065
7. Cartmill EA, Ece Demir €O, Goldin-Meadow S. Study-
ing gesture. Res Methods Child Lang Pract Guide
2011; 208-25.
8. Tanner JE, Byrne RW. Representation of action
through iconic gesture in a captive lowland gorilla.
Curr Anthropol 1996; 37:162-73; http://dx.doi.org/
10.1086/204484
9. Leavens DA, Hopkins WD, Thomas RK. Referential
communication by chimpanzees Pan troglodytes. J
Comp Psychol 2004; 118:48-57; PMID:15008672;
http://dx.doi.org/10.1037/0735-7036.118.1.48
10 Gardner RA, Gardner BT. Teaching sign language to a
chimpanzee. Science 1969; 165:664-72; PMID:5793972;
http://dx.doi.org/10.1126/science.165.3894.664
11. Patterson F, Linden E. The education of Koko. New
York: Rinehart and Winston; 1981.
12. Savage-Rumbaugh ES, Wilkerson BJ, Bakeman R.
Spontaneous gestural communication among conspe-
cifics in the pygmy chimpanzee Pan paniscus. Prog Ape
Res 1977; 97-116; http://dx.doi.org/10.1016/B978-0-
12-119350-8.50017-3
13. Savage-Rumbaugh S, McDonald K, Sevcik RA, Hop-
kins WD, Rubert E. Spontaneous symbol acquisition
and communicative use by pygmy chimpanzees Pan
paniscus. J Exp Psychol Gen 1986; 115:211;
PMID:2428917; http://dx.doi.org/10.1037/0096-
3445.115.3.211
14. Byrne RW, Tanner JE. Gestural imitation by a gorilla:
evidence and nature of the capacity. Int J Psychol Psy-
chol Ther 2006; 6:215-31.
15. Russon A, Andrews K. Orangutan pantomime: elaborat-
ing the message. Biol Lett 2010; 7:627-30;
PMID:20702451; http://dx.doi.org/10.1098/rsbl.2010.
0564
16. Gruber T, Clay Z, Zuberb€uhler K. A comparison of
bonobo and chimpanzee tool use: evidence for a
female bias in the Pan lineage. Anim Behav 2010;
80:1023-33; http://dx.doi.org/10.1016/j.anbehav.
2010.09.005
17. Byrne RW, Byrne JM. Manual dexterity in the gorilla:
bimanual and digit role differentiation in a natural task.
Anim Cogn 2001; 4:347-61; PMID:24777525;
http://dx.doi.org/10.1007/s100710100083
18 Herrnstein RJ, Loveland DH. Complex visual concept
in the pigeon. Science 1964; 146:549-51;
PMID:14190250; http://dx.doi.org/10.1126/science.
146.3643.549
19. Pepperberg IM. Conceptual abilities of some nonpri-
mate species, with an emphasis on an African Grey par-
rot. Lang Intell Monkeys Apes Comp Dev Perspect
1994; 469.
20. Dasser V. A social concept in Java monkeys. Anim
Behav 1988; 36:225-30.
21. Cheney DL, Seyfarth RM. The representation of social
relations by monkeys. Cognition 1990; 37:167-96;
PMID:2269006; http://dx.doi.org/10.1016/0010-0277
(90)90022-C
22. Cheney DL, Seyfarth RM. Recognition of other indi-
viduals’ social relationships by female baboons. Anim
Behav 1999; 58:67-75; PMID:10413542; http://dx.
doi.org/10.1006/anbe.1999.1131
23. Bates, E. Language and context : the acquisition of
pragmatics. New York: Academic Press; 1976.
24. Acredolo L, Goodwyn S. Symbolic gesturing in normal
infants. Child Dev 1988; 450-66; PMID:2452052;
http://dx.doi.org/10.2307/1130324
25. Caselli MC, Rinaldi P, Stefanini S, Volterra V. Early
action and gesture “vocabulary” and its relation with
word comprehension and production. Child Dev 2012;
83:526-42; PMID:22304431
26. Namy LL. Recognition of iconicity doesn’t come for
free. Dev Sci 2008; 11:841-6; PMID:AMBIGUOUS
27. €Ozc¸alıs¸kan S¸, Goldin-Meadow S. Is there an iconic ges-
ture spurt at 26 months. Integrating gestures: the inter-
disciplinary nature of gesture. Amst NL John
Benjamins; 2011.
28. €Ozc¸alıs¸kan S¸, Gentner D, Goldin-Meadow S. Do
iconic gestures pave the way for children’s early verbs?
Appl Psycholinguist 2013; 1-20.
29. Tomasello M. Origins of human communication.
Cambridge, Mass.: MIT Press; 2008.
30. Crockford C, Wittig RM, Mundry R, Zuberb€uhler K.
Wild chimpanzees inform ignorant group members of
danger. Curr Biol 2012; 22:142-6; PMID:22209531;
http://dx.doi.org/10.1016/j.cub.2011.11.053
31. Slocombe KE, Zuberb€uhler K. Functionally referential
communication in a chimpanzee. Curr Biol 2005;
15:1779-84; PMID:16213827; http://dx.doi.org/
10.1016/j.cub.2005.08.068
32. Schel AM, Machanda Z, Townsend SW, Zuberb€uhler
K, Slocombe KE. Chimpanzee food calls are directed at
specific individuals. Anim Behav 2013; 86:955-65;
http://dx.doi.org/10.1016/j.anbehav.2013.08.013
33. Slocombe KE, Zuberb€uhler K. Chimpanzees modify
recruitment screams as a function of audience composi-
tion. Proc Natl Acad Sci 2007; 104:17228-33;
PMID:17942683; http://dx.doi.org/10.1073/pnas.
0706741104
www.tandfonline.com e992742-3Communicative & Integrative Biology
D
ow
nl
oa
de
d 
by
 [U
niv
ers
ity
 of
 St
 A
nd
rew
s] 
at 
01
:19
 17
 A
pr
il 2
01
5 
